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Albedo Trends: Cloud Properties and
Aerosols



• SW TOA flux anomalies between 2000-2005

• Seasonal cycle in global and hemispheric albedo

• Cloud radiative forcing by cloud type

• Anomalies in aerosol direct radiative effect

INTRODUCTION



Annual Mean Global SW TOA Flux Anomaly

Loeb et al. 2006
GRL, submitted



Shows Shows consistent calibration stability at < 0.3 Wmconsistent calibration stability at < 0.3 Wm-2 -2 per decade (95% conf)per decade (95% conf)
Unfortunately only works for tropical mean ocean (Unfortunately only works for tropical mean ocean (nbandnband  vsvs  bbandbband issues) issues)

Regional trends differ by +2 to -5 WmRegional trends differ by +2 to -5 Wm-2-2/decade /decade SeaWiFSSeaWiFS  vsvs CERES CERES

Loeb et al. 2006
J. Climate, in press

0.21 Wm-2



Using CERES to Determine Length of Climate Data
Record Needed to Constrain Cloud Feedback

Given climate variability, 15 to 20 years is required to first detectGiven climate variability, 15 to 20 years is required to first detect
climate trends at cloud feedback level with 90% confidence,climate trends at cloud feedback level with 90% confidence,

and 18 to 25 years to constrain to +/- 25% in climate sensitivityand 18 to 25 years to constrain to +/- 25% in climate sensitivity

Half ofHalf of
AnthropAnthrop
Forcing ofForcing of
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/decade/decade

Loeb et al. 2006
J. Climate, in press



CERES Shortwave TOA Reflected Flux Changes:CERES Shortwave TOA Reflected Flux Changes:
Ties to Changing Ties to Changing Cloud FractionCloud Fraction

Unscrambling climate signal cause and effect requires complete parameterUnscrambling climate signal cause and effect requires complete parameter
set at climate accuracy, set at climate accuracy, e.g.e.g. for forcing/response  for forcing/response energeticsenergetics: radiation,: radiation,
aerosol, cloud, land, snow/ice, temperature, humidity, precipitationaerosol, cloud, land, snow/ice, temperature, humidity, precipitation















Tropical ocean TOA CRF (CERES Terra Sept. 2003)
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Tropical ocean SFC CRF (CERES Terra Sept. 2003)
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±6% uncertainty in regression line => ± 0.3 W m-2

SW Direct Radiative Effect of Aerosols
Clear Ocean (30°S-30°N)



- The uncertainty in aerosol direct radiative effect change
over 4 years is ±6% or ± 0.3 W m-2

- Typical clear ocean TOA flux ~ 40 W m-2

⇒ Maximum expected change in clear ocean SW TOA flux
from by aerosol variability alone is:

       ±0.3 / 40 x 100% = ± 0.75% (over 4 years)

Aerosol Effect on Clear Ocean Variability









• No significant trend in SW TOA flux anomalies between
2000-2005 (despite what Earthshine says…).

• Consistency between CERES SW TOA flux and SeaWiFS
PAR ~0.3 Wm-2 per decade based on first 5 yrs of CERES.

• ~15 to 20 years is required to first detect climate trends at
cloud feedback level with 90% confidence.

• Distinct patterns in seasonal cycle of global and hemis-
pheric all-sky and clear-sky TOA albedo: can GCMs
reproduce CERES results?

• Cloud radiative forcing by dynamic state: useful metric for
testing climate models?

• No significant trend in SW direct radiative effect of aerosols
but large interannual variability over Pacific Ocean between
30°N-60°N due to Asian dust.

SUMMARY


